Irreducible dorsal distal radius fracture-dislocation with accompanying dorsal displacement of flexor tendons and median nerve: A rare type of injury  by Songür, Murat et al.
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INTRODUCTION:  High  energy  distal  radius  fractures  may  cause  signiﬁcant  soft  tissue injuries.  Dorsal  dis-
placement  of  median  nerve  and  ﬂexor  tendons  to dorsal  compartment  between  distal  radioulnar  joint
was  an  unreported  type of soft  tissue  injury.
PRESENTATION  OF  CASE:  35-Year  male admitted  following  fall from  height  diagnosed  as  closed  distal
radius  fracture  with  dorsal  displacement.  The  patient  had  no ﬂexion  and  extension  of  all  ﬁngers  with  loss
of  sensation.  Radial  artery  pulse was not  palpable.  Radiography  and  CT  imaging  revealed  distal  radius
fracture  with  dorsal  displacement  with  dorsal  carpal  dislocation.  After failure  of closed  reduction,  oper-
ative treatment  was  performed.  At  surgery,  ﬂexor  tendons  and  median  nerve  was  found  to  be  placed  at
dorsal compartment.  Reduction  of  the  soft tissues  was  facilitated  by  distraction  of distal  radioulnar  joint.edian nerve
lexor tendons
DISCUSSION:  Dorsal  displacement  of  volar  structures  as  the  result  of  fracture  dislocation  was found  to  be
an unreported  type  of  injury.  Difﬁculty  during  reduction  of  dorsally  displaced  structures  is  an  important
feature  of the  case.
CONCLUSION: For  severely  displaced  and  deformed  distal  radial  fractures  and  fracture  dislocations,
threshold  for  operative  treatment  should  be kept  low.
© 2014  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
he  CCaccess  article  under  t
. Background
Fractures of distal radius with severe dorsal displacement occur
ue to high-energy trauma. Soft tissue interposition is one of the
bstacles of reduction. Dorsal displacement of median nerve and
exor tendons to dorsal compartment, following dorsal radiocarpal
racture-dislocation is an unreported type of injury. We  present
uch a case and challenges encountered during treatment.
. Case
35-Year-old male patient admitted to emergency department
fter a fall from approximately 5 m of height on his right upper
xtremity. Physical examination revealed dinner fork deformity
ith loss of ﬂexion and extension of all ﬁngers with loss of sensa-
ion of 1st, 2nd and 3rd ﬁngers. Radial artery pulse was not palpable.
-rays showed distal radius fracture with dorsal dissociation of
∗ Corresponding author at: Bülent Ecevit University, Faculty of Medicine, Depart-
ent of Orthopedics & Traumatology, Esenköy-Kozlu, Zonguldak, P.B.: 67100,
urkey. Tel.: +90 3722613055; fax: +90 3722612010.
E-mail address: dr erc sah@yahoo.com.t (E. S¸ ahin).
ttp://dx.doi.org/10.1016/j.ijscr.2014.10.076
210-2612/© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associate
http://creativecommons.org/licenses/by-nc-nd/3.0/). BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).
carpal bones from the distal ulna (Fig. 1). Closed reduction under
sedation was attempted. After failure of reduction computerized
tomography imaging was performed. CT revealed fracture of radial
styloid and multiple fragmented distal radial fracture with dorsal
and proximal displacement of carpus. Distal radioulnar joint was
stable (Fig. 2). Due to failure of reduction operative treatment was
performed.
Surgery
Volar approach was performed. After superﬁcial dissection,
radial artery (RA), tendon of ﬂexor carpi radialis (FCR) and pal-
maris longus (PL) were seen coursing over distal radius directly
(Fig. 3). Avulsions of pronator quadratus (PQ) from radius and tri-
radiate ﬁbrocartilaginous complex (TFCC) from distal ulna, as well
as avulsion of volar capsule of distal radioulnar joint were also
encountered. After incision of transverse carpal ligament, median
nerve (MN), and tendons of ﬂexor digitorum profundus (FDP),
ﬂexor digitorum superﬁcialis (FDS) and ﬂexor pollicis profundus
(FPL) were found to be located behind the radius and ulna on the
dorsal compartment (Fig. 4). It was  concluded that these struc-
tures (MN, FDS, FDP, FPL) passed between distal ulna and radius,
s Ltd. This is an open access article under the CC BY-NC-ND license
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tig. 1. X-rays showing fracture-dislocation of distal radius, lateral (a) and AP (b)
iew.s the result of dorsal directed shear force. Reduction of displaced
oft tissue structures could be achieved by two 2.2 mm.  K-wires
laced longitudinally to distal radius and ulna (Fig. 5). After reduc-
ion integrity of tendons was checked. Contusion of median nerve
Fig. 2. Axial (a and b) and sagittal (c and d) CT images showing dorsFig. 3. Volar approach: radial artery (a), tendons of FCR (b) and PL (c), distal radius
(d), distal ulna (e), and avulsed pronator quadratus (f).
was noted and neurolysis was  performed (Fig. 6). After reduction
of the fracture, ﬁxation was achieved by Penning external ﬁxator
and a KW inserted to radial styloid (Fig. 7). TFCC was reattached
to ulnar styloid with transosseous sutures. Ulnar artery and nerve
with tendon of FCU were intact. Skin closure could be facilitated by
split thickness grafting due to excessive swelling of soft tissues.
2.1. AftertreatmentActive ﬁnger motion was  encouraged after ﬁrst postoperative
day. Skin healed uneventfully. Fixator and K-wire were removed
at post operative 6th week with rehabilitation with active motion.
On the follow up, median nerve dysfunction persisted for 6 months
ally and proximally displaced radiocarpal fracture dislocation.
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Fig. 4. After release of transverse carpal ligament (TCL), median nerve (M)  was found
to be located behind radius (R) and ulna (U) with tendons of FDS, FDP and FPL.
Fig. 5. Two K-wires were inserted to radius and ulna to distract radioulnar joint, to
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ﬁacilitate reduction of soft tissues.
ith obvious thenar athrophy. Patient returned to work 6 months
ostoperatively. At ﬁrst year follow-up visit, he had a range-of-
otion of: 30–45◦ ﬂexion, 0–10◦ extension, 45◦ pronation, 45◦
upination. Patient rated wrist score (PRWE) was  15 points for pain
nd 35 points for function, eventually total 50/100 which can be
nterpreted as “moderate result”. Hypoesthesia of 1st, 2nd, and
rd ﬁngers resolved but mild thenar athrophy persisted at ﬁrst
ear follow up. Radiography revealed minimal dorsal subluxation
f radiocarpal joint and a minimal ulnar translation (Fig. 8).
. DiscussionRadiocarpal dislocations tend to occur as a result of shear and
otational forces on wrist.1 They are usually fracture dislocations
nvolving variable amounts of radial and ulnar styloid. A classi-
cation was introduced by Dumontier et al.2 According to thisFig. 6. Median nerve (arrow) after relocation of dorsally displaced structures.
classiﬁcation, this injury can be accepted as a type 2 injury with
radial fracture involving more than 1/2 of scafoid fossa. It was also
reported that type 2 cases tend to result with better outcome. Radial
styloid repair with volar extrinsic ligamentous repair was reported
to be correlated with better outcome.3,4
Soft tissue interposition is a relatively frequent cause
of irreducible fractures and dislocations in upper extremity.
Irreducible distal radius fractures due to tendon and epiphy-
seal plate interposition were reported in children previously.5,6
But failure of reduction due to soft tissue interposition is a
very rare entity in adults. Dorsal displacement of soft tissues
during injury was  an unreported type of injury. Important fea-
ture of this case was not the entity itself, but the difﬁculty
encountered during reduction of dorsally displaced structures.
Forceful trial of closed reduction may  have detrimental effect
on soft tissues, especially on median nerve. For severely
displaced and deformed distal radial fractures and fracture dis-
locations, threshold for operative treatment should be kept
low.
Although Dumontier et al. recommended dorsal approach for
reduction and repair of fractured styloid, reduction of the frag-
ments and repair of soft tissue can be achieved safely through volar
approach.
Conﬂict of interest
None declared.
Funding
None.
Ethical approvalWritten informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.
CASE  REPORT  –  OPEN  ACCESS
1008 M. Songür et al. / International Journal of Surgery Case Reports 5 (2014) 1005–1009
Fig. 7. Post-operative AP (a) and lateral and (b) X-rays.
Fig. 8. First year follow up, with minimal dorsal and ulnar translation.
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